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A volume averaged beta value, <Pdia>, of 3 % was obtained 
in LHD (l]. Figure 1 shows the time behavior of a NBI 
discharge with <Pdia> of 3.0 %. The Rax and Bt are set at 
3.6m and 0.5 T, respectively. The target plasma was 
produced by two tangentially aimed neutral beams with total 
injected power of 4.2 MW as balanced injection and 
maintained to the end of the discharge. The <f3clia> 
approaches about 2.5 % when the gas puff is turned off and 
reaches 3.00/0 after the pellet. The rapid reduction of net 
plasma current, lp. and the increase of ne were observed at 
1.23 s, and they recover after 1.28 s. The nlm = 111, 1/2 
and 3/2 components are dominantly observed in this 
discharge. The nlm = 112 mode abruptly starts to grow at 
1.23 s and the amplitude approaches the maximum value at 
1.28 s. It disappears at 1.38 s when <Pdia> exceeds 2.3%, 
and suddenly reappears with large amplitude just after the 
pellet. The temporal change of the beta gradient at the p = 
0.5 surface, Idj31d~p=O.5, and unstable regions for Mercier 
and ideallow-n modes for the nlm = 1/2 mode are shown in 
fig.I(e). The p= 0.5 surface approximately corresponds to 
the,r = 1/2 surface. In this discharge, the plasma passes 
through the Mercier unstable region for nlm = 112 mode 
from 0.7 s and enters the Mercier stable region at 1.39 s 
because of magnetic well formation due to the Shafranov 
shift. When the pellet is injected at 1.6 s and the <Pdia> 
decreases, the Mercier unstable region reappears and 
disappears with increasing <Pdia>. The key point is that the 
nlm = 112 mode was not observed in the Mercier stable 
region. On the other hand, temporal changes of the 
amplitudes of the nlm = 111 and 3/2 modes are shown in 
fig. 1 (t). The nlm = 3/2 mode, which is expected to be 
excited in the plasma edge, is observed in the time range 
from 0.7 s to the end of discharges. The amplitude of the 
nlm = 3/2 mode abruptly increases at 1.23 s just as in the 
nlm = 112 mode case, and increases with <Pdia>. The 
resonant surface of nlm = 111 mode is located at the unstable 
region of the ideal interchange mode from 0.7 s to the end of 
the discharge, and the mode is intermittently observed. In 
particular, a large amplitude 111m = 111 mode is observed in 
the low-n unstable region as shown in fig.1(g). 
The fact that the nlm = 112 mode has not been observed 
in the Mercier stable region is consistent with the definition 
of the Mercier criterion as a necessary condition for the 
stability of the ideal interchange mode. The disappearance 
of nlm = 112 mode in the high-P region can be caused by the 
resonant surface due to the increment of Ip in the 
co-direction and finittt-P effect in addition to the attainment 
of second stability. In previous experiments, the 
disappearance of the resonant surface due to a change of the 
bootstrap current profile has been observed in NBI 
discharges with Bt = 0.75 T [2]. The finite-p effect leads to 
the increase in the central rotational transform in vacuum 
conditions,,r{)1 from 0.33 to 0.35 at most, even when <Pdi';> 
= 3 % in the discharge of fig. 1. The lp of about 5 kA flows 
in the co-direction during this time interval, raising the,ro to 
0.1 when the current profile dependence is assumed to be j = 
jrl..,l-l} The analysis for the time development of the 
Ohkawa and bootstrap currents are required. 
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Fig. 1 Time behavior of a high-P discharge in magnetic 
configuration with Rax = 3.6 m and Bt = 0.5 T 
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